The uniaxial compressive strength is one of important parameter to determine the shear strength of rock mass by the rock classification method. To determine uniaxial compressive strength used by a testing on laboratory or in practically can use t he index method, in this research, alternatively is to use Schmidt Hammer. A method used Schmidt Hammer to determine the uniaxial compressive strength of rock is to calibrate between Schmidt Hammer Rebound (R) and uniaxial compressive strength test of laboratory and its the results are an empirical equation. The advantage of this method can practically to assess the strength of rocks in the field. At this paper is one of the alternative uses of the uniaxial compressive strength determining in sedimentary rocks in Warukin Formation at Tutupan open pit coal, South Kalimantan, Indonesia. And the next research is going to process towards another formation.
Introduction
The management of Open Pit Adaro coal mine is very concerned with keeping slopes stable because the pit is currently being mined at a very deep level, about 190 m below the original surface, some areas are very steep and it stretches 17 km from south to north east. The coal bearing strata is dominated by weak and friable to medium strong sandstone and mudstone of young formation (Warukin Formation) and in particular the mine experiences high rainfall. Having learned the local environmental condition, it is apparent that the most influence factor to the potential slope failure is the strength deterioration of the coal bearing strata. Currently, the coal mining in Tutupan mine PT. Adaro Indonesia has reached a depth of more than 190 m with elevations as low as -98 mRL and this will get deeper to a depth of -204 mRL in order to fulfill the world coal demand. One of method determine uniaxial compressive strength is index method the Schmidt Hammer (SH).
The SH originally designed for testing the hardness of concrete in 1948 was first used in a geomorphological context in the 1960s. The SH have become the advantages and disadvantages of the device for measuring rock characteristics and has been used for an increasing range of purposes, including the study of various weathering phenomena a range.
Previous Studies
The instrument measures the distance of rebound of a controlled impact on a rock surface. There are now several version of the hammer. The 'N' type it can provide data on a range of the rock types from weak to very strong with compressive strengths that range from 20 to 250 MPa. The 'L' type hammer has an impact tress time lower than the'N' type and the 'P' type is a pendulum hammer for testing materials of very low hardness, with compressive strength of less than 70 kPa. When the SH is pressed against a surface, its piston is automatically released onto the plunger. Part of the piston's impact energy is consumed by absorption and is transformed into hear and sound. The remaining energy represents the impact penetration resistance of the surface. This enables the piston to rebound. The distance traveled by the piston after it rebounds is called the rebound value (R). Harder rocks have higher R values (Gaudie, 2006) . Rebound values are influenced by gravitational forces to varying degrees so that non-horizontal rebound values must be normalized with reference to the horizontal direction (Day &Gaudie, 1977) . The R Value is shown by a pointer on a scale on the side of the instrument (range 10 -100). It us therefore important that the Schmidt Hammer is used with care and that it is properly calibrated (McCarroll, 1987) .
A very substantial number of R value has been obtained from many different rock types in many parts of the world (Gaudie, 2006). At one end of the scale 'weak' rocks such as chalk, aeolianite and marls have low compressive strength. At the other end, silicates, very hard limestones, quarzites, and various igneous rocks many have values that exceed 60, and very occasionally 70.
Goudie (2006) made conclusion of used of the SH that the SH is a convenient means of establishing rock hardness in the field, providing that certain precautions are taken in the light of its known limitations. Portable, cheap, free from operator variance, simple and easy calibrated and free from any noticeable temperature effects, it can with due care produce rock hardness values that correlate well with such parameters as uniaxial compressive strength or Young's Modulus of Elasticity.
The SH tests are increasingly quantitative. The latter is recommended for obtaining estimates of wall strength for subsequent calculation of shear strength, when utilizing the wall roughness coefficient (JRC) described under roughness. Selby (1993) has divided rocks up into 6 classes (Table 1 ). This provides a useful basis for classifying rocks and forgiving a clear indication of a rock's character.
Because of its speed, simplicity, portability, low cost and non-destructiveness, the SH has been used as a means of estimating other rock properties, such as compressive strength (Sendir, 2002) . Various researchers have studied the relationship between rock compressive strength and SH R values as shown Table 2 . The R 2 value has range between 0.7 and 0.99 (Yasar&Erdogan, 2004) . The regressions vary greatly between different rock type, however (Dincer et al., 2004) and so should be used only for particular lithologies (Sachpazis, 1990) . Nonetheless, as Hack and Huisman (2002) point out, a large number of simple test in the filed, using the SH, will tend to give a better estimate of the intact rock strength at various location than a limited number of more complex test.
Proposed Equation
As mentioned before that the equation of SH (Goudie, 2006) include the UCS of varied rock that is obtained from non-tropical countries. The samples are obtained from coal bearing strata that is located in the tropical country so that rock strength deterioration due to weathering is taken into account. The weathering process is simulated through slake durability tests. It is expected that the proposed equation will be more representative than the previous one in the application for estimate for uniaxial compressive strength in Indonesian open pit coal mine.
Rock mass characterization studies produce empirical equation relationship between the uniaxial compressive strength and the SH Rebound (R) shown the power function (Figure 1) .
The previous researchers gave the R value for mudstone and sandstone that varies is between 10 and 38.6 for the mudstone and 10 to 44.7 for sandstone (Table 3) . While the value of R for the mudstone and sandstone of the cover turned out to be among the respective 10 -26 and 10 -28.
The previous researchers provide empirical equation of the relationship uniaxial compressive strength and Schmidt Hammer Rebound with varied functions, logarithmic functions, exponential, power, and linear ( 
Concluding Remarks
Determination of measurement the weak rock strength in the field we need a method that is fast, easy and precise so one of method is to use the index measuring device, which use Schmidt Hammer Rebound. Its result is a function empirical equation of relationship between uniaxial compressive strength and Schmidt hammer rebound (R). This research would be to replace qualitative geological hammer in sedimentary rock in coal bearing strata in Warukin Formation. This research is going to process towards another formation in tropical country as Indonesia.
